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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) __N_______ If yes, please list make and model of your microscope: ______________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_____N___ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ___The primary fibroblast culture must contain growing cells and should not be contaminated to give  a high number of SKP spheres.
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to isolate naïve multipotent skin-derived precursor cells from primary human fibroblast cultures. (Intro) First, establish a primary fibroblast culture  (1), and select for naïve skin-derived precursor cells based on resistance to stress conditions, like temperature variations and nutriment depletion (2).  Next, culture the cells to  form spheres under controlled growth condition. (3) Continue to grow and expand the spheres cultures for several weeks (4), and demonstrate that these precursor cells share similar properties to adult stem cells (5). Ultimately, SKP cells can be directed to  differentiate into smooth muscle cells  (6).
Rough editor: use author schematic for an overview, but please create an animation using stock images from the JoVE archive. 

1. Show a Petri dish with pink culture media.  Show simple cells (any basic cells from the digital stock will do) in the dish, multiplying until they fill the dish. (P1; for reference, this is roughly the first two pannels of the author’s overview here)

2. Transfer the cells to a centrifuge tube and bring up a thermometer next to the tube that is reading 37 degrees C.  Then have the temp drop to 4 degrees C.  As it does, have some of the cells in the tube fade out (as if they are “dying” due to the cold). (P2; moving across the top row of the authors’ overview)
3. Move the cells into a culture flask. (P3; at this point we’re roughly at the point of the flask at the right end of the top row in the authors’ figures) 
4. Have the cells multiply within the culture flask, but they should be clumped up in little balls as they do (these are the “spheres” of cells).  (P4; moving across bottom row)
5. Bring up the “SKP Spheres” inset from the bottom right of the authors’ overview, next to the animation. (P5; this is that last image bottom right of authors’ overview)
6.  LAB MEDIA: Figure 3.

7. LAB MEDIA: Figure 4
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Karima Djabali: I first had the idea for this method when I observed that in frozen aliquots of primary fibroblast cultures that experienced stress as a result of extreme temperature variations during storage or shipment, a few cells remain competent to grow. 
1.2. Karima Djabali: These rare cells were able to expand and could be passaged several times. 
1.3. Karima Djabali: This suggested that a small number of cells were resistant to stress and might be dermal stem cells.

1.4. Karima Djabali: Demonstrating the procedure will be Vera Wenzel, a graduate student from my laboratory. She has been involved in the development of the SKP isolation method from human fibroblast culture. 
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. SKP Isolation from Primary Fibroblast Cultures
2.1. For the SKP isolation, culture fibroblasts to population doublings of 20 to 35 at a confluency of 80% [Text over video:  1.5x106 cells/plate].

2.1.1. MED/CU: Talent removes culture from incubator (get label on plate)

2.2. Wash the cells once with PBS and incubate with 2 ml trypsin solution for 1 hour at 37°C. Harvest the cells with 5 ml PBS, and transfer the cell suspension to a 15 ml falcon tube. Then incubate at 4°C for 24 hrs.

2.2.1. MED/CU: Talent aspirates PBS wash and adds 2 ml trypsin solution 

2.2.2. MED: Talent places cells at 37°C. 

2.2.3. ECU: Talent harvests the cells with 5 ml PBS, 

2.2.4. CU: Talent transfers the cell suspension to a 15 ml falcon tube. 

2.2.5. MED: Talent places the tube at 4°C.

2.3. Centrifuge the suspension at 1200rpm for 5 min. Resuspend the cell pellet directly in 4 ml SKP growth medium and seed a culture to grow at 37°C, 5% CO2.
2.3.1. MED: Talent starts centrifuge  at 1200rpm for 5 min. 
2.3.2. ECU: Talent resuspends the cell pellet directly in 4 ml SKP growth medium and seeds a culture in a 25 cm2 tissue culture flask.

2.3.3. MED: Talent places flask in incubator..
3. Sphere Culture Conditions
3.1. Every day, shake the flask vigorously to avoid cells adhesion. If necessary, use a 2 ml sterile pipette to detach the adherent cells and transfer the culture to a new flask.

3.1.1. MED/CU: Talent shakes the flask vigorously and then uses a 2 ml sterile pipette to detach the adherent cells, and transfer the culture to a new flask.

3.2. After 3 to 4 days when the first spheres start to build,  allow the spheres to sediment and change half of the medium with the freshly prepared SKP growth medium containing 2X growth factors. Culture the cells, replenishing the medium every 3 days.
3.2.1. ECU: Talent indicates sediment of spheres,

3.2.2.  ECU/CU: Talent aspirates half of the medium.

3.2.3. CU: Talent adds freshly prepared SKP growth medium 
3.2.4. MED: Talent places culture in incubator.

3.3. To passage spheres of  ~200 microns, break the spheres by vigorous pipetting. Then split the  culture into two 25 cm2 flasks and replenish the medium.  By day 16 to 21, collect the spheres for screening of stem cell markers.

3.3.1. CU/ECU: Talent breaks the spheres by vigorous pipetting with  a 2 ml pipette. 

3.3.2. CU: Talent  splits the  culture into two 25 cm2 flasks and replenishes the medium.  

3.3.3. MED: Talent places culture in incubator.
4. Immunocytochemistry for Stem Cell Markers
4.1. Pellet the cultures by centrifugation (1000 rpm for 5 min) then  resuspend the spheres in a small volume of PBS. With a DAKO pen, draw two circles of approximately 0.5 (m in diameter on microscope slides. Add 50 (l of sphere suspension into the circles.

4.1.1. MED/CU: Talent starts centrifuge (show setting 1000 rpm for 5 min.

4.1.2. ECU: Talent  resuspends the spheres in a small volume of PBS.
4.1.3.  ECU: With a DAKO pen, Talent draws two circles of approximately 0.5 (m in diameter on microscope slides. 
4.1.4. ECU: Talent adds 50 (l of sphere suspension into the circles.

4.2. Verify the presence of spheres in each drop by miroscopy. Then place the samples to dry.  For immunofluorescence staining, fix the slides with pre-cooled 100% Methanol for 10 minutes. Wash once with PBS.

4.2.1. MED: Talent verifies the presence of spheres in each drop by miroscopy. 
4.2.2. ECU: Talent place the samples to dry.  
4.2.3. CU: Talent fixes the slides with pre-cooled 100% Methanol. (show timer 10 mins) 
4.2.4. ECU: Talent washes once with PBS.

4.3. Next, block the samples for at least one hour.  Incubate with primary antibody solution for 2 hours at room temperature.
4.3.1. CU/ECU: Talent adds blocking solution (get reagent label: PBS/10% Fetal bovine serum / 0.02% Triton X100)

4.3.2. ECU: Talent adds primary antibody solution (show timer at 2 hours).

4.4. After washing 3 times with blocking buffer, incubate with secondary antibody for one hour at room temperature. Then wash 3 times with blocking buffer and 3 times with PBS.

4.4.1. MED/CU: Talent aspirates blocking buffer, and adds secondary antibody
4.4.2.  ECU: Talent sets timer for one hour at room temperature. 

4.4.3. CU: Talent aspirates blocking buffer, and adds drops of PBS (show reagent labels), (repeatedly apirating and adding drops in second take)
4.5. Mount the slides with Vectashield mounting medium. Then analyze the samples for expression of stem cell markers by immunofluorescence microscopy.

4.5.1. MED: Talent mounts a slide with Vectashield mounting medium. 

4.5.2. WIDE/MD: Talent analyzes a sample slide for expression of stem cell markers by immunofluorescence microscopy (get good shot of instrument set-up).

5. Realtime PCR Analysis of expression levels of Stem Cell Markers 
5.1. First pellet approximately 2 to 3 ml of Sphere cultures from day 18 to 21 by centrifugation [Text over video: 1200rpm for 5min], and aspirate off all the medium. 
5.1.1. MED: Talent removes cultures from centrifuge.

5.1.2. CU/ECU: Talent aspirate off all the medium (show pellet size and color). (split into two shots: one aspirating and one close up of the pellet)
5.2. Isolate the RNA using the RNeasy Minikit.  Then assess the RNA purity by spectrometry and  also agarose gel electrophoresis. 
5.2.1. MED/CU: Talent loads RNAeasy column.

5.2.2. WIDE: Talent measures RNA at spectrophotometer. 
5.2.3. ECU: Talent loads a sample into an agarose gel.

5.3. Next synthesize cDNA using the total cellular RNA as template.

5.3.1. MED/CU: Talent places Omniscript Reverse Transcriptase reagents on ice. 

5.4. Now to validate the stem cell markers by Realtime-PCR, use a Power SYBR Green PCR Mastermix with a concentration of 375 nM of each primer and 50 ng of template in a 20 (l reaction volume. Remember to include the GAPDH measurement  as endogenous control.

5.4.1. MED/CU: Talent mixes Power SYBR Green PCR Mastermix and nestin primers and pipettes the mix in a pcr plate.
5.4.2. ECU: Talent labels GAPDH control tube.

5.5. For the amplification use an initial denaturation at 95°C for 2.5 minutes followed by 40 cycles at 95°C for 5 seconds and 60°C for 20 seconds.

5.5.1. CU/ECU: Talent  verifies PCR program of  95°C for 2.5 minutes followed by 40 cycles at 95°C for 5 seconds and 60°C for 20 seconds. 
5.6. Analyze the run as described by Livak and Schmitttgen in  2001 [Text over video: 2(ΔΔCt) method].
5.6.1. MED-over-the-shoulder: Talent analyzes a run- show  2(ΔΔCt) method.

6. Directed differentiation into smooth muscle cells

6.1. Plate the spheres from day 21 to 26 into 6 well culture dishes in SKP medium. Culture cells for 72 hours so that they adhere and outgrow from the spheres. 

6.1.1. MED/CU: Talent plates the spheres from day 21 to 26 into 6 well culture dishes in SKP medium.
6.1.2. CU: Talent places plate in incubator. 

6.2. In order to initiate smooth muscle cell differentiation, replace the medium with SMC differentiation medium. Culture for 3 to 4 weeks, repleninshing the medium every 3 to 4 days.
6.2.1. ECU: Talent replaces the medium with SMC differentiation medium.

6.2.2. MED-over-the-shoulder: Talent places culture in incubator.

6.3. Now to  screen for SMC markers by immunohistochemistry, fix the cells with 4% paraformaldehyde solution in PBS for 10 minutes.

6.3.1. MED/CU: Taletn fixes the cells with 4% paraformaldehyde solution in PBS (show timer with 10 minutes in background).

6.4. Then permeabilize the cells with PBS containing 0.3% Triton X-100, for 30 minutes. Next add primary antibodies against (-smooth muscle actin or calponin. Incubate  for 1 hour at room temperature. Process with secondary antibody, mounting the slide as described earlier.
6.4.1. ECU: Talent permeabilizes the cells with PBS containing 0.3% Triton X-100 (show reagent label).
6.4.2. CU: Talent add primary antibodies (show reagent label: either (-smooth muscle actin or calponin).
6.4.3. MED: Talent sets timer for 1 hour .

6.4.4. CU: Talent adds secondary antibody.
7. Results: SKP spheres from primary fibroblast cultures
7.1. This population of cells derived from primary dermal fibroblast cultures were selectively expanded to generate SKP spheres under controlled growth condition consisting of EGF and FGF2 .

7.1.1. LAB MEDIA: Figure 1 (add successive panels, left to right).

7.2. Immunohistochemistry analyses show that these SKP cells express neural crest and neuron stem cell marker nestin as well as the embryonic stem cell transcription factors Nanog and Oct4 and the pluripotent cell surface marker TG30. similarly to the SKP derived directly from skin biopsies.

7.2.1. LAB MEDIA: Figure 2.

7.3. The nestin positive signal resides in the cytoplasm. While the cell surface marker of pluripotent human embryonic stem cells TG30 has a positive cytoplasmic membrane staining, Oct 4 shows a punctuated nuclear signal and Nanog displays a more diffused nuclear signal.

7.3.1. LAB MEDIA: Figure 2 (show rows of nestin, and then TG30, followed by Oct4 then Nonog).

7.4. Real time PCR confirms the presence of transcripts for the multipotent stem cell markers, nestin and Oct4, in RNA preparation isolated from 18-day old SKP cultured spheres.
7.4.1. LAB MEDIA: Figure 3 
7.5. To further test the multipotency of the SKP derived from fibroblast cultures, we induced these cells to differentiate into smooth muscle cells.
7.5.1. LAB MEDIA: Figure 4.
7.6. After a 3-weeks induction in medium containing the growth factors PDGF-BB and TGFb1, immunocytochemistry confirmed the expression of the smooth muscle cell markers
7.6.1. LAB MEDIA: Figure 4.
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
8. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
8.1. Karima Djabali: After watching this video, you should have a good understanding of how to  isolate and expand dermal stem cells from human primary fibroblast cells using sphere culture conditions. We hope that this approach will open new possibilities for your research.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.

( 2011, Journal of Visualized Experiments


